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ABSTRACT 14 
15 
Data on 125 dry-cured hams from purebred Duroc pigs were used to examine 16 
whether the favorable effect of the T allele in the promoter region of the 17 
stearoyl-CoA desaturase gene (AY487830:g.2228T>C) on monounsaturated 18 
fatty acid (MUFA) content in green ham is maintained after the curing process. 19 
It is shown that pigs carrying the T allele produced dry-cured hams with 20 
increased C16:1, C18:1n-9, C18:1n-7, and MUFA and decreased C18:0 and 21 
saturated fatty acid (SFA) content. The TT pigs had 1.39% more MUFA and 22 
1.62% less SFA than the CC animals, while gilts had 0.74% more MUFA and 23 
0.34% less SFA than barrows. The correlation between MUFA in green and dry-24 
cured hams (n=53) was high (r=0.88), with TT pigs being more effective in 25 
retaining increased MUFA in green hams until the end of the curing period. It is 26 
concluded that increasing the presence of the T allele could have more impact 27 
than gender to produce hams with a high level of MUFA. 28 
29 
Key words: dry-cured ham; fatty acid composition; genetic marker; 30 
intramuscular fat; meat quality; pigs. 31 
32 
1. Introduction33 
34 
The dietary replacement of carbohydrates and saturated fatty acids 35 
(SFA) by monounsaturated fatty acids (MUFA) benefits human health. It has 36 
been shown that dietary MUFA increase HDL cholesterol, decrease LDL 37 
cholesterol and may even improve insulin sensitivity (FAO/WHO, 2008; 38 
Gillingham, Harris-Janz, & Jones, 2011). With regard to pork, MUFA content 39 
and, most particularly, oleic acid (C18:1n-9) content has been positively 40 
correlated with organoleptic properties such as flavor, tenderness, juiciness, 41 
pork flavor, flavor liking and overall acceptability (Cameron & Enser, 1991; 42 
Cameron et al., 2000; Tikk et al., 2007). 43 
The stearoyl-CoA desaturase (SCD) is the rate-limiting enzyme required 44 
for the biosynthesis of the most abundant MUFA in pork, the oleic (C18:1n-9) 45 
and the palmitoleic (C16:1n-9) acids, which are produced by desaturating at the 46 
Δ9 position their respective saturated fatty acid precursors, the stearic acid 47 
(C18:0) and the palmitic acid (C16:0) (Guillou et al., 2010). Recently, Estany et 48 
al. (2014) reported in Duroc pigs a haplotype in the promoter region of the SCD 49 
gene affecting fat desaturation in pork. The single nucleotide polymorphism 50 
AY487830:g.2228T>C is part of this haplotype. Pigs carrying the T allele show 51 
higher (C16:1n-9)/C16:0 and C18:1/C18:0 ratios and higher levels of C16:1n-9, 52 
C18:1 (C18:1n-9+C18:1n-7) and MUFA in raw muscle while the intramuscular 53 
fat (IMF) content remains unchanged. 54 
Dry-cured ham is a traditional product with enormous economic 55 
importance for the meat industry in the Mediterranean area, being the most 56 
preferred pork product by consumers in Spain (Enge et al., 1998). The IMF and 57 
MUFA content, particularly C18:1, is a quality criterion of green ham suitability 58 
for dry-curing, since they affect the color and aspect of ham slices, the texture 59 
of hams and the intensity and persistence of aroma (Ruiz-Carrascal et al., 2000; 60 
Wood et al., 2008; Gandemer, 2009). Therefore, the objective of this paper was 61 
to examine whether the favorable effect of the T allele at the 62 
AY487830:g.2228T>C polymorphism on fat desaturation and MUFA content is 63 
maintained in commercial dry-cured hams. The relationship between fatty acid 64 
composition in green and dry-cured samples is discussed in relation to the 65 
effects of this polymorphism. 66 
67 
2. Material and methods68 
69 
2.1. Animals and samples 70 
All experimental procedures were approved by the Ethics Committee for 71 
Animal Experimentation of the University of Lleida. 72 
Data on 125 dry-cured hams from a purebred Duroc line were used for 73 
the analyses. The line was completely closed in 1991 and since then it has 74 
been selected for an index including body weight, backfat thickness, and 75 
intramuscular fat (IMF) (Solanes et al., 2009; Ros-Freixedes et al., 2012a). At 76 
about 75 d of age piglets were moved to the fattening units, where they were 77 
penned by sex (8 to 12 pigs per pen) until they were slaughtered at 210 d in a 78 
commercial abattoir. During the fattening period pigs had ad libitum access to 79 
commercial diets. At slaughter, a sample of Gluteus medius (GM) muscle was 80 
collected from the ham of 53 barrows reared in the same batch (B1). After 81 
chilling for about 24 h at 2ºC, all GM samples were vacuum packed and stored 82 
at -18ºC for 28 days until analysis (Bosch et al., 2009). These storage 83 
conditions have been shown not to affect the fatty acid composition of the pig 84 
muscle (Hernández, Navarro, & Toldrá, 1999). The hams of these barrows were 85 
traced throughout the dry-curing process. Once dry-cured, a sample of the dry-86 
cured Biceps femoris (BF) muscle was dissected out from a slice of the mid-87 
ham for fatty acid composition analysis (Figure 1). Additionally, 72 BF samples 88 
were obtained by the same procedure by randomly sampling two batches (B2; 89 
B3) of untraced dry-cured Duroc hams from the same line. The gender of the 90 
pigs producing these hams (barrows or gilts) was determined as indicated 91 
below. 92 
93 
2.2. Dry-curing process 94 
After trimming, the green hams go through four processing steps. First, in 95 
the salting step, hams are covered with salt and kept for 10 to 14 d at 2°C. In 96 
the resting step, hams are allowed to dry slowly for 3 months within a slow ramp 97 
of increasing temperatures (from 3 to 10°C). Then a first ripening step takes 98 
place by exposing the ham for 6 months at 9 to 10°C. In the last ripening step 99 
(aging cellar) the ham is kept at room temperature for at least 16 months, until 100 
one third of the initial weight is lost (Pena et al., 2013). The traced hams in B1 101 
were divided into two aging groups according the green weight: the hams from 102 
the first group (C27) were aged for 18 months, for a total processing time of 27 103 
months, while the second group (C30) aged three extra months up to 30 104 
months of a total processing time. 105 
106 
2.3. Determination of IMF content and composition 107 
Defrosted GM and dry-cured BF samples were freeze-dried and 108 
pulverized previous to fat analysis. The IMF content and fatty acid (FA) 109 
composition were determined in duplicate by quantitative determination of the 110 
individual FA by gas chromatography (Bosch et al., 2009). In brief, FA methyl 111 
esters were directly obtained by transesterification using a solution of 20% 112 
boron trifluoride in methanol (Rule et al., 1997). Methyl esters were determined 113 
by gas chromatography using a capillary column SP2330 (30 m × 0.25 mm; 114 
Supelco, Bellefonte, PA) and a flame ionization detector with helium as carrier 115 
gas. Runs were made with a constant column-head pressure of 172 kPa. The 116 
oven temperature program increased from 150 to 225ºC at 7ºC/min and injector 117 
and detector temperatures were both 250ºC. The quantification was carried out 118 
through area normalization with an external mixture of FA methyl esters 119 
(Supelco® 37 Component FAME Mix. Sigma, Tres Cantos, Madrid). The 120 
internal standard was 1,2,3-tripentadecanoylglycerol. Then, the FA composition 121 
was expressed as the percentage of each individual FA relative to total FA. The 122 
complete profile for each sample included saturated (SFA: C14:0, C16:0, C18:0, 123 
and C20:0); monounsaturated (MUFA: C16:1n-9, C18:1, and C20:1n-9); and 124 
polyunsaturated (PUFA; 18:2n-6, C18:3n-3, C20:2n-6, and C20:4n-6) FA. In the 125 
dry-cured ham samples the C18:1n-9 and the C18:1n-7 isomers of C18:1 were 126 
separated. The identification and quantification of C18:1n-7 was made by using 127 
a commercial methyl ester mixture (FAME Column Evaluation Mix. Sigma, Tres 128 
Cantos, Madrid) and was confirmed by mass spectrometry. The IMF content in 129 
each muscle was calculated as the sum of the individual FA expressed as 130 
triglyceride equivalents (AOAC, 2000) on a dry tissue basis. 131 
132 
2.4. Isolation of genomic DNA and genotyping 133 
The isolation of genomic DNA was carried out from muscle samples 134 
stored at -80ºC. Samples were lysed in the presence of proteinase K and DNA 135 
was purified through extraction with phenol:chloroform, followed by ethanol 136 
precipitation. Finally, DNA was re-suspended and stored in TE buffer. The 137 
quantification and estimation of the quality and purity of genomic DNA was 138 
performed using a Nanodrop N-1000 spectrophotometer; DNA integrity was 139 
tested through electrophoresis in a 1% agarose gel. 140 
The AY487830:g.2228T>C polymorphism was genotyped using an allelic 141 
discrimination assay with the primers and probes indicated in Estany et al. 142 
(2014). The reaction mix contained 1x Universal TaqMan master mix 143 
(LifeTechnologies, Grand Island, NY), 0.2 µM Primer mix, 0.8 uM Probe mix and 144 
10 ng of DNA in a final volume of 5 µl. 145 
The sex of the 72 untraced hams was determined using a modified 146 
protocol of Sembon et al. (2008) based on the amplification of the amelogenin 147 
(AMEL) gene. Using published sequences for the porcine amelogenin genes 148 
(EMBL/GenBank accession numbers, AB091791 [AMELX] and AB091791 149 
[AMELY]), a set of PCR primers were designed (AMEL-F, 5´-150 
TCATGAGGAATCTCTTTGGTA-3´; AMEL-R, 5´-151 
CCAGAGGTTGTAACCTTACAG-3´) to amplify a portion of intron 2 that was 152 
expected to yield PCR products of different sizes between AMELX (450 bp) and 153 
AMELY (278 bp). The PCR reaction mix contained 1x buffer, 2.66 mM of 154 
MgCl2, 0.13 mM dNTPs, 0.4 µM of each primer, 0.4 U of Taq DNA polymerase 155 
(Biotools, Madrid, Spain) and 40 ng of genomic DNA in a final volume of 15 µl. 156 
The amplification was carried out in a Veriti thermocycler (LifeTechnologies) 157 
with the following conditions: initial denaturation at 95°C for 5 min, 35 cycles of 158 
96°C for 20 s, 54°C for 30 s and 72°C for 40 s and a final extension step of 159 
72ºC x 5 min. PCR products were run in 1.5% agarose gels and visualized by 160 
ethidium bromide staining under UV illumination. 161 
162 
2.5. Statistical analyses 163 
The effect of the SCD genotype on fatty acid content in the dry-cured 164 
hams was estimated on data from traced (C27 and C30 from B1) and untraced 165 
(B2 and B3) hams using a fixed effects model, which included the genotype 166 
(TT, CT and CC), the gender (barrow and gilt), and the batch (C27; C30; B2; 167 
and B3). The effect of the genotype was also independently estimated for each 168 
ham status (green or dry-cured) using only B1 traced hams. Moreover, two 169 
additional models were fitted based on these data to further investigate the 170 
effect of the genotype by ham status. The first model, which was used to 171 
estimate the relationship between MUFA in dry-cured and green muscle by 172 
SCD genotype, described the fatty acid content in the dry-cured ham as a 173 
function of the genotype, the aging time (C27 and C30), the fatty acid content in 174 
green ham, and the genotype by green ham’s fatty acid content interaction. The 175 
second model was used to estimate the partial correlation between green and 176 
dry-cured muscles for fatty acid composition traits adjusted for ham status and 177 
genotype. In this model the fatty acid content in green and dry-cured hams were 178 
jointly analyzed using a mixed model including the genotype, the ham status 179 
(green; C27, and C30), and the interaction between them as fixed effects and 180 
the ham as a random effect. The random variance and the residual variance 181 
were estimated by restricted maximum likelihood. As a result, the intraclass 182 
correlation between fresh and dry-cured fatty acid composition was calculated 183 
as the random variance divided by the sum of the random variance and residual 184 
variance. Fixed effects were tested following an F-test. Multiple pairwise 185 
comparisons between genotypes and ham status were tested by a Tukey test. 186 
All the analyses were performed using the statistical package JMP 8 (SAS 187 
Institute Inc, Cary, NC). 188 
189 
3. Results and discussion190 
191 
3.1. Effect of the SCD genotype on dry-cured ham fatty acid composition 192 
The fatty acid composition in the dry-cured BF muscle differed by SCD 193 
genotype and gender (Table 1). The genotype influenced all the desaturation 194 
indexes which are commonly used as indirect measures of SCD activity 195 
(C16:1n-9/C16:0; C18:1/C18:0; and MUFA/SFA; Smith et al., 2002). In line with 196 
the results Estany et al. (2014) obtained in fresh pork, dry-cured hams of TT 197 
genotype had the greatest SCD activity and the CC the lowest, with CT hams 198 
exhibiting an intermediate phenotype. These findings were confirmed in the 199 
traced subset of hams, when green and dry-cured samples were analyzed 200 
separately (Figure 2), and also for C18:1n-9 and C18:1n-7, when the two 201 
isomers of C18:1 in the dry-cured hams were treated independently (Table 2). 202 
As a result of the greater desaturation activity, hams with the TT genotype 203 
showed increased C16:1n-9, C18:1n-9, C18:1n-7, and MUFA contents (P<0.05) 204 
and decreased C18:0 and SFA contents (P<0.05). Thus, pigs with the TT 205 
genotype had 1.39% more MUFA than the CC and 1.62% less SFA, while 206 
maintaining similar levels of PUFA. The difference between TT and CC hams 207 
for C18:1 was 0.95% (0.65%, for C18:1n-9, and 0.34%, for C18:1n-7). As in 208 
green hams, the genotype did not affect the IMF content, thereby suggesting 209 
that the primary effect of the polymorphism is to replace SFA with MUFA. 210 
Several quantitative trait loci (Pena et al., 2013) and candidate gene markers 211 
(Ramos et al., 2008; Renaville et al., 2010) have been described to affect 212 
production and quality of dry-cured hams. In particular, a polymorphism at the 213 
SCD gene has been associated to fat lightness, which might be interpreted as a 214 
result of a modification of the MUFA/SFA ratio (Renaville et al., 2010). However, 215 
none of reported markers have been investigated in relation to dry-cured ham 216 
fatty acid composition. 217 
The gender affected fatty acid composition, with barrows displaying a 218 
higher amount of MUFA and lower PUFA levels than gilts, a result which is in 219 
agreement with previous studies indicating that barrows show greater 220 
concentrations of MUFA but lower PUFA as compared to gilts (Garitano et al., 221 
2013; Zhang et al., 2007). The difference between barrows and gilts for MUFA 222 
and C18:1 (0.74% and 0.47%, respectively) was almost half of the differences 223 
due to the genotype. Therefore, in terms of fatty acid composition, increasing 224 
the frequency of the T allele had more impact than gender differences for 225 
producing a meat product with a higher level of MUFA. However, in contrast to 226 
what we have seen for the SCD genotype, the effect of castration of male pigs 227 
on fatty acid composition was not independent of the IMF content, which was 228 
2.44% higher in barrows than in gilts. Thus, the difference between barrows and 229 
gilts for MUFA (51.17% vs. 50.43%) and C18:1 (46.78% vs. 46.31%) vanished 230 
after adjusting for IMF content (50.95% vs. 50.60% and 46.60% vs. 46.46%, 231 
respectively). This suggests that the primary effect of castration is to trigger 232 
endogenous fat biosynthesis, with the concomitant effect of increasing MUFA. 233 
In fact, Yao et al. (2011) concluded that higher body fat deposition in castrated 234 
male pigs resulted mainly from increased transcription of lipogenic genes. In 235 
terms of fatty acid composition, this means that the main effect of castration is 236 
on enhancing the SFA/PUFA and MUFA/PUFA ratios and not the MUFA/SFA 237 
ratio as seen for the SCD genotype. 238 
239 
3.2 Relationship between green and dry-cured hams composition 240 
The phenotypic correlations between raw fatty acid composition in green 241 
Gluteus medius and dry-cured Biceps femoris are presented in Table 3. Despite 242 
representing different muscles, the correlations between green and dry-cured 243 
samples were high, with values ranging from 0.59, for C18:3, to 0.92, for 244 
C16:1n-9. In particular, all the correlations for the ratios C16:1n-9/C16:0, 245 
C18:1/C18:0 and MUFA/SFA, as well as for MUFA and C18:1, were in the 246 
range of 0.84 to 0.89. However, the relationship of fatty acid composition 247 
between green and dry-cured hams differed according to the SCD genotype 248 
(Figure 3). Thus, for MUFA content, one of the target traits of this 249 
polymorphism, an interaction (P<0.05) was found between the MUFA content in 250 
green ham and the genotype, which contributed to explaining the MUFA content 251 
in dry-cured ham. The regression coefficients of dry-cured ham MUFA on green 252 
ham MUFA were 1.16±0.14, 0.71±0.07, and 0.65±0.14, for TT, CT, and CC 253 
genotypes, respectively. This result indicates that TT pigs, as compared to CC, 254 
are more effective in retaining increased MUFA in green hams until the end of 255 
the curing period. The variability on fatty acid content, both in green and dry-256 
cured samples, was low, in line with previously reported estimates (Ros-257 
Freixedes et al., 2014b). In contrast, the correlations between green and cured 258 
muscles were higher than those calculated in this same population among fresh 259 
muscles (Ros-Freixedes et al., 2014c). Thus, although it needs to be confirmed 260 
in larger data sets, the correlation structure between fatty acid composition in 261 
green and dry-cured hams suggest that fatty acid composition in green hams is 262 
a good predictor of fatty acid composition in dry-cured hams. 263 
The interaction between genotype and ham status for fatty acid 264 
composition was analyzed under a repeatability model, given that the variability 265 
displayed by individual fatty acids in the dry-cured samples, although somewhat 266 
lower, was very similar to that of green samples (Table 3). Results from this 267 
model indicated that there were no significant (P>0.05) interactions between the 268 
genotype and the ham status (data not shown) and that the correlations 269 
between green and dry-cured samples did not substantially change after 270 
adjusting for genotype. However, they highlighted that dry-curing cause a shift 271 
towards increased SFA/PUFA and MUFA/PUFA ratios, particularly in hams 272 
subjected to long aging periods (Table 4). The percentages of C18:2n-6, 273 
C20:2n-6, C20:4n-6 decreased after dry-curing, in agreement with what has 274 
been reported by Martín et al. (1999) for Iberian dry-cured ham. During 275 
processing, lipids undergo lipolysis and oxidation, which form free fatty acids 276 
and volatile compounds (Gandemer, 2009; Bermúdez et al., 2014). Because 277 
PUFA are the preferred substrates of such reactions, their proportion with 278 
respect to SFA and MUFA decrease during curing (Narváez-Rivas et al., 2008). 279 
In relative terms, the major fatty acid compositional change while dry-curing was 280 
the replacement of PUFA with SFA, with MUFA, as well as C18:1, remaining 281 
rather stable throughout all the processing period. The observed differences 282 
between the two processing times (C27 and C30) in MUFA and C18:1 may be 283 
explained by the different initial green weight of the hams allocated to each 284 
group (12.51 kg, for C27, and 12.96 kg, for C30, P<0.05), which resulted in 285 
different levels of ultimate IMF. Thus, the C30 dry-cured hams, which were 286 
subjected to a total processing time of 30 months, showed a higher level of IMF 287 
than C27 hams, with a total processing time three months shorter (17.43% DM, 288 
for C30, and 13.84 % DM, for C27, P<0.05) and it is known that MUFA and 289 
C18:1 increased with IMF (Bosch et al., 2012). Overall, these results showed 290 
that the benefits of the T allele of the SCD genotype on MUFA and C18:1, 291 
particularly when they expressed with respect to SFA and C18:0, do not drop off 292 
during processing. 293 
294 
4. Conclusions295 
The present work provides evidence that the favorable effect of the T 296 
allele at the AY487830:g.2228T>C polymorphism on fatty acid composition of 297 
green hams is maintained in dry-cured hams. The phenotypic correlations 298 
between fatty acids show a strong and positive relationship between green and 299 
dry-cured samples, with TT pigs being more effective in retaining increased 300 
MUFA in green hams until the end of the curing period. It is concluded that 301 
selection for the T allele is a good alternative to increase MUFA and C18:1 302 
content of pork intended to produce high quality dry-cured hams without 303 
affecting the total fat content of the product. 304 
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Table 1. Least square means (±SE) for intramuscular fat content and fatty acid 450 
composition in dry-cured Biceps femoris muscle by SCD genotype and gender  451 
452 
SCD genotype Gender 
Fatty acid, % FA A TT CT CC Barrows Gilts 
29 59 37 84 41 
52.59±0.74 54.37±0.52 53±0.62 
n 
% DM 
IMF, % DM 13.65±0.62 13.91±0.44 14.47±0.52 
C14:0 1.49±0.02 1.5±0.01 1.52±0.02 
C16:0 24.38±0.15 24.59±0.11 24.73±0.13 
C18:0 10.78±0.14c 11.34±0.10b 12.02±0.12a 
C20:0 0.17±0.00 0.17±0.00 0.17±0.00 
SFA 36.82±0.26c 37.59±0.18b 38.44±0.22a 
C16:1n-9 3.63±0.08a 3.51±0.05a 3.26±0.06b 
C18:1 46.92±0.23a 46.79±0.16a 45.93±0.19b 
C20:1n-9 0.79±0.01 0.79±0.01 0.77±0.01 
MUFA 51.35±0.26a 51.08±0.18a 49.96±0.22b 
53.79±0.42 52.86±0.82 
15.23±0.36a 12.79±0.69b 
1.52±0.01 1.48±0.02 
24.68±0.09 24.44±0.17 
11.41±0.08 11.35±0.15 
0.17±0.00 0.17±0.00 
37.79±0.15 37.45±0.29 
3.58±0.04a 3.36±0.08b 
46.78±0.13 46.31±0.25 
0.8±0.01a 0.76±0.01b 
51.17±0.15a 50.43±0.29b 
C18:2n-6 9.22±0.19 8.86±0.13 9.03±0.16 8.75±0.11b 9.33±0.21a 
C18:3n-3 0.5±0.01 0.49±0.01 0.48±0.01 0.49±0.01 0.49±0.01 
C20:2n-6 0.44±0.01 0.43±0.01 0.43±0.01 0.42±0.01 0.44±0.01 
C20:4n-6 1.67±0.07 1.54±0.05 1.67±0.06 1.38±0.04b 1.87±0.08a 
PUFA 11.83±0.26 11.32±0.18 11.6±0.22 11.04±0.15b 12.13±0.29a 
C16:1n-9/C16:0 (x100) 14.93±0.30a 14.29±0.21a 13.20±0.26b 14.54±0.18 13.74±0.34 
C18:1/C18:0 4.38±0.06a 4.15±0.04b 3.83±0.05c 4.13±0.04 4.11±0.07 
MUFA/SFA 1.40±0.01a 1.36±0.01b 1.30±0.01c 1.36±0.01 1.35±0.02 
MUFA/PUFA 4.42±0.12 4.59±0.08 4.41±0.1 4.72±0.07a 4.23±0.13b 
SFA/PUFA 3.19±0.09 3.40±0.06 3.40±0.08 3.49±0.05a 3.17±0.10b 
A  IMF: intramuscular fat content; 
SFA, saturated fatty acids (C14:0+C16:0+C18:0+C20:0); MUFA; monounsaturated fatty acids 
(C16:1n-9+C18:1+C20:1n-9); PUFA, polyunsaturated fatty acids (C18:2n-6+C18:3n-
3+C20:2n-6+C20:4n-6); C18:1:C18:1n-9+C18:1n-7.  
a,b,c Within row and factor, means with different superscripts differ significantly (P<0.05) 
453 
454 
455 
Table 2. Least square means (±SE) for oleic (C18:1n-9) and vaccenic (C18:1n-456 
7) C18:1 isomers and associated desaturation ratios in dry-cured Biceps457 
femoris muscle by SCD genotype and gender 458 
459 
460 
SCD genotype Gender 
Fatty acid, % FA TT CT CC Barrows Gilts 
n 29 59 37 84 41 
C18:1n-9 42.50±0.21a 42.49±0.15a 41.85±0.18b 42.47±0.12 42.09±0.23 
C18:1n-7 4.42±0.05a 4.30±0.04a 4.08±0.04b 4.32±0.03 4.21±0.06 
C181n-9/C18:1n-7 9.65±0.12b 9.92±0.09b 10.30±0.10a 9.88±0.07 10.03±0.13 
C18:1n-7/C16:0 (x100) 18.23±0.25a 17.57±0.18a 16.53±0.21b 17.58±0.14 17.32±0.28 
C18:1n-9/C18:0 3.97±0.06a 3.77±0.04b 3.49±0.05c 3.75±0.03 3.74±0.06 
a,b,c Within row and factor, means with different superscripts differ significantly (P<0.05) 
461 
462 
Table 3. Phenotypic correlations (r) between green (G) Gluteus medius and dry-cured (C) 
Biceps femoris muscles and standard deviation (SD) for fatty acid composition traits 
463 
Total A Partial A
Fatty acid, % FA B r SDG SDC r SD 
C14:0 0.86 0.10 0.09 0.86 0.10 
C16:0 0.88 0.83 0.70 0.85 0.78 
C18:0 0.85 0.73 0.64 0.80 0.60 
C20:0 0.72 0.01 0.02 0.70 0.01 
SFA 0.85 1.35 1.16 0.82 1.21 
C16:1n-9 0.92 0.40 0.33 0.89 0.34 
C18:1 0.84 1.17 0.99 0.89 1.10 
C20:1n-9 0.77 0.08 0.06 0.88 0.07 
MUFA 0.86 1.38 1.14 0.88 1.24 
C18:2n-6 0.79 1.07 0.78 0.76 0.95 
C18:3n-3 0.59 0.05 0.04 0.57 0.05 
C20:2n-6 0.66 0.06 0.04 0.63 0.05 
C20:4n-6 0.64 0.35 0.22 0.65 0.30 
PUFA 0.77 1.40 0.99 0.75 1.24 
C16:1n-9/C16:0 (x100) 0.89 1.51 1.22 0.85 1.25 
C18:1/C18:0 0.89 0.31 0.27 0.88 0.26 
MUFA/SFA 0.88 0.07 0.06 0.87 0.06 
MUFA/PUFA 0.79 0.66 0.53 0.81 0.61 
SFA/PUFA 0.79 0.52 0.44 0.80 0.49 
A 
Total: correlation and standard deviations between raw values; Partial: 
intraclass correlation adjusted for ham status (G; C at 27 months, and C at 30 
months) and genotype (TT; CT; and CC) using a repeatability model. All 
correlations are significant (P<0.05) 
B SFA, saturated fatty acids (C14:0+C16:0+C18:0+C20:0); MUFA; 
monounsaturated fatty acids (C16:1n-9+C18:1+C20:1n-9); PUFA, 
polyunsaturated fatty acids (C18:2n-6+C18:3n-3+C20:2n-6+C20:4n-6); 
C18:1:C18:1n-9+C18:1n-7.   
464 
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Table 4. Least square means (±SE) for fatty acid composition in green Gluteus 468 
medius and dry-cured Biceps femoris aged for 27 and 30 months. 469 
Dry-cured 
Fatty acid, % FA A Green 27 m 30 m 
n 52 36 16 
C14:0 1.53±0.02b 1.60±0.02a 1.58±0.02a 
C16:0 24.63±0.13b 25.71±0.14a 25.69±0.19a 
C18:0 11.87±0.10 11.75±0.11 11.63±0.16 
C20:0 0.16±0.00b 0.18±0.00a 0.17±0.00b 
SFA 38.19±0.20b 39.24±0.21a 39.06±0.32a 
C16:1n-9 3.61±0.06a 3.52±0.06b 3.66±0.08ab 
C18:1 45.88±0.19a 45.54±0.19b 46.14±0.26a 
C20:1n-9 0.76±0.01 0.77±0.01 0.76±0.02 
MUFA 50.25±0.21a 49.83±0.22b 50.58±0.29a 
C18:2n-6 9.27±0.16a 8.87±0.17b 8.26±0.27b 
C18:3n-3 0.45±0.01b 0.47±0.01a 0.44±0.02ab 
C20:2n-6 0.42±0.01a 0.38±0.01b 0.35±0.02b 
C20:4n-6 1.42±0.05a 1.25±0.06b 1.19±0.10b 
PUFA 11.56±0.21a 10.96±0.22b 10.26±0.36b 
C16:1n-9/C16:0 (x100) 14.66±0.21a 13.70±0.22b 14.23±0.31ab 
C18:1/C18:0 3.88±0.04 3.89±0.05 3.98±0.06 
MUFA/SFA 1.32±0.01a 1.27±0.01b 1.29±0.01ab 
MUFA/PUFA 4.42±0.10b 4.59±0.11b 5.02±0.16a 
SFA/PUFA 3.36±0.08b 3.62±0.09a 3.86±0.13a 
 A SFA, saturated fatty acids (C14:0+C16:0+C18:0+C20:0); MUFA; 
monounsaturated fatty acids (C16:1n-9+C18:1+C20:1n-9); PUFA, 
polyunsaturated fatty acids (C18:2n-6+C18:3n-3+C20:2n-6+C20:4n-6); 
C18:1:C18:1n-9+C18:1n-7.   
a,b,c
 Within row, means with different superscripts differ significantly P<0.05 
470 
471 
Figure 1. Sample of dry-cured mid-ham section before dissection of the muscle 472 
Biceps femoris (BF) used for this study and the muscles Quadriceps (Q), 473 
Semitendinosus (ST), and Semimembranosus (SM).  474 
475 
476 
477 
478 
479 
Figure 2. Least square means for the fatty acid desaturation ratios (A) C16:1n- 
9/C16:0, (B) C18:1/C18:0 (C18:1n-9+C18:1n-7) and (C) monounsaturated to 
saturated (MUFA/SFA) in green Gluteus medius (GM) and dry-cured Biceps 
femoris (BF) muscles by SCD genotype (n TT=7; CT=34; CC=12). Columns 
with different superscripts within group differ significantly (P<0.05). 480 
481 
482 Figure 3. Relationship between monounsaturated (MUFA) content in 
green Gluteus medius and dry-cured Biceps femoris muscles by SCD genotype 483 
484 
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Highlights 
 The effect of a SNP at the SCD gene on fat composition of Duroc hams is examined
 The allele T at AY487830:g.2228T>C increased monounsaturated fatty acid content
 The increase is twice as high as the observed between barrows and gilts
 The increase is maintained until the end of the dry-curing process
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